It is well known that external chest compression during cardiopulmonary resuscitation is frequently associated with various complications. These complications predominantly involve trauma to the heart, lungs, and chest wall, whereas cases involving intra-abdominal injury are much less frequent. The present report describes a rare case of a female patient with severe hemoperitoneum associated with liver injury after cardiopulmonary resuscitation. Although emergent angiography and embolization of the hepatic artery were performed and transfusion of various kinds of blood products was done continuously, the patient expired the next day.
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This is an Open Access article distributed under the terms of the Creative Commons Attribution Non-Commercial License (http://creativecommons.org/ licenses/by-nc/3.0/) which permits unrestricted non-commercial use, distribution, and reproduction in any medium, provided the original work is properly cited. ⓒ 2014 Korean Society of Critical Care Medicine It is well known that external chest compression during external cardiac compression is frequently associated with various complications. [1] [2] [3] There are many reports referring predominantly to CPR-related trauma to the heart, lungs, and chest wall such as the rib bone and sternum, as these are frequent. In comparison, there are few data regarding the intra-abdominal injury due to external cardiac compression, as this is a rare event. Intraabdominal resuscitation-associated complications, including hepatic, splenic or various gastrointestinal injuries, are found in some autopsy reports. [4] [5] [6] The present report describes a rare case involving a patient with massive hemoperitoneum by the liver injury after cardiopulmonary resuscitation.
CASE REPORT
A 72-year-old female was admitted with post-resuscitation status after sudden arrest. The patient had experienced several recent episodes of chest pain that lasted for a few minutes. She continuously, but the patient was getting hemodynamically unstable.
As hypoxia, oliguria, and metabolic acidosis got worse, continuous veno-venous hemodiafiltration and veno-venous extracorporeal membrane oxygenation were applied. Despite all these efforts, the patient expired the next day.
DISCUSSION
This case report describes a female patient with severe hemoperitoneum associated with the liver injury after CPR. Although CPR was performed by skilled doctors for relatively short time, massive bleeding was not controlled and she expired finally.
It has been suggested that intra-abdominal complications, including liver injury, occur mostly because of an inappropriate technique of chest compression during CPR. [1, 7] Patients resuscitated from cardiac arrest may have suffered minor liver injury and then deteriorate after systemic anticoagulation or thrombolytic treatment. Therefore, patients treated with thrombolytics or anticoagulants may be vulnerable to a visceral hemorrhage when these patients need CPR. On the other hand, spontaneous liver hematoma and rupture without prior resuscitation following thrombolytic treatment also have been described. [8] If either chest compressions or compromised hemostasis alone may cause liver bleeding, it seems obvious that the risk is even more increased when both conditions coexist. As the clinical presentation of liver injury after CPR often lacks obvious symptoms and signs, diagnosis is difficult, although it will influence both prognosis and further medical management of the patient. [1] A prior study reported that major liver injury (rupture/laceration, hemorrhage/hematoma) was found just in 15 of 2558 cardiac arrest victims (0.6%) for 14 years. The site of injury was mostly the left liver lobe in 11 of 15 (73%). [9] Although hemostasis was compromised in 13 patients, no patient died from bleeding due to liver injury. This study confirms that major liver injury is an infrequent complication of CPR, and if managed ap-
propriately, scarcely appears to influence overall outcome. In our case, however, the site of injury was infrequently the right liver lobe and the patient died from bleeding due to liver injury in spite of emergent angiography and embolization of hepatic artery. Although surgical intervention is the treatment of choice for stopping profusely bleeding liver injury, [9] our patient did not underwent surgery due to hemodynamic instability and severe coagulopathy. Instead, emergent embolization of hepatic artery was performed, but it was not effective in stopping a profuse bleeding.
The liver injury most often occurs in the left lobe. [9] An important reason of injury to the liver may be the close anatomical relation between the liver and the incorrect placement of hands for performing chest compressions, namely over the xiphoid bone. [10, 11] It was also suggested that the liver injury was associated not only with choosing an improper point for hand placement, but also with exertion of excessive pressure during chest massage, leading to severe crush injury of viscera. [12] However, these complications have also been described, even when light chest compressions were performed at a correct point. [4, 13] It may mean that these complications cannot always be avoided.
Hemodynamic instability is considered a leading symptom of intra-abdominal bleeding. [9] However, this is a common presentation in patients in the post-resuscitation phase. A quantifiable measurement like the hematocrit might be more useful. we would like to emphasize timely diagnosis and appropriate management of CPR associated major liver injury.
